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Abstract of WO 0106484 (A1) 

A display including a current drive circuit capable of 
' ' g a desired current to a light-emitting — — 
in each pixel stably and accurately 
irrespective of the characteristic variations of active 
elements in the pixel, thereby providing a high- 
definition image. Each pixel is composed of a 
receiving transistor (TFT3) for receiving a signal 
current (Iw) from a data line (data) when a scanning 
line (scanA) is selected, a converting transistor 
(TFT1) for converting the current level of the 
received signal current (Iw) to a voltage level and 
holding the voltage level, and a driving transistor 
(TFT3) for allowing a drive current having a current 
level corresponding to the held voltage level to flow 
through light-emitting element (OLED). The 
converting thin film transistor (TFT1) generates the 
converted voltage level at its gate by allowing the 
signal current (Iw) through its channel, and a 
capacitor (C) holds the voltage level at the gate of 
the transistor (TFT1). The transistor (TFT2) allows 
the drive current having a current level 
corresponding to the voltage level held by the 
capacitor (C) to flow through the light-emitting 
element (OLED). 
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, Ids liKTfflit-eg^ns,, 

I ds=A ■ Cox • W/L/2 (Vgs-Vth) * 

= ju ■ Cox -W/L/2 (Vw-Vth) 2 2 - (1) 
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,*^±^l=tf2, Coxl=Cox2, Vthl=Vth2t#^.e»n-5o 
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TFT3i:jfetfoTTFT4*o f f ttffi i** C fcjFJ: SM£ U\, *JBW«= 
fltSMfERCfcl^Ttt, TFT 3 iTFT4 li. 7-e*S&Stt 
tt<„ TFT 3 iTFT4 fcttfl— *fctt*ttS#**>f **H?tt© 
y- htlfOiliiCJlctMNU »*a*»7»CttTFT8K56ySJ-9T 

TFT4» o f ftt«fc-rsJ:^C«lifrj-Swj:a«g^U^ 

TFT 3, TFT4**ft-eftM©je**l=±oTtt»-f*»£tt, * 
*a*»7l», *3!E*ffl*ftCJ:^rTFT4*ontttttU j£2E»*tt-eH 
**M*T*-S -tili. TFT 1 ©7-1- • FM>, StfTFT 

2 0y-h*<*l*Sn*fca6, TFT2©y-h«EBTFTl©l/*^« (CI 
ftttTFT2©LS^*K:KK*UO TFT K TFT2*Cof f 

■«acKft**«Cti^|8T**. R. G. B©ftffC»2©3£B»*fl- 

JEC, H&l*lll¥*WK*fffci>>»a, 3S3fc$lffl©t![£ (duty) 
C t C «fc TBrtijrF 0 L E D ©®Kmii**§ < "C* 5 = 

Bn©ft*ttaa 

■ lit, «*©a«RK©M«^-BKH?*« a 

H2»±, ie*©a*ssii©*i««**rrny?H-c*«o 

1 4 
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mat, a£*©a**it(Oflsoa«R«**-riBfifH-c**o 

M 7 (4, H 5 oH^JBffi.K^3i>SH^ISK*®ffl Lfc^^©#tJ&#J£*-f 
H8«, 0 5o^ifiBffiffli:^J^-riiK0-cfe5o 

H 9 14, *SSWJ=^*H*H«S©«i<OK*»B**-riaKfHTf**« 

hi oi±, ms®mM&mzisiiz&@^<DmM®M%yfi'f%iJ&B-e&z><, 
hi it4, H9o*a»»oa^«**-ria*HT?**. 
a 1 2 it, b..9 ©sra»»©^i^**p?»H"e**o. 
Hi 3(4, E9cD^ifiB!!s<o^0ij**-riaK0t?**o 

H15B, *»9icfr^*lii*EI«8oaio*tt»«**-riil»H-c*S„ 

HI 714, II 5©3!«JB«cD*)B«**-ria»H-t?**. 

HI 814, *3B"H^^*W*H»©«©*«»«*^iaKH"P**- 

Hl 914, HI 8©**JBffl©SJB«*j3V*13»B-e**«, 

H2 0I4, HI 9©iI»Slcfc(t5^^feT-li^©^tt-^ff-5^*ii B J-r 

H2 1(4, HI 9©SUBB«©a»«**-rilJ»HT?**« 
H2 2!4, HI g©**JB»©S»«*^-rE«H"e**o 
0 2 3(4, H2 2©[IK£t>'$3fc[II8g©8glffl h 5 v^x^^nssz^ft 
£jp-fH"e$>5o 
H2 4(4, HI 8©*ttJBfflffl*JBW**-fB»H-C**o 
H2 5(4, H2 3 ©BB&tfSfcHBOT 8 - 
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H2 6(i, *mi(z**&Mmam<i>*omtiin&Firw*m-etoi. 

0 2 711, *3Si!BC^^*H*ll«Ofl!©aat»ffl**-ril«fH-l?**o 

Um-?Z>mSim F7>^^TFT2CDi, $l©j££$s c a n AfflSHJWrj; 
oTH^IlIKt^-^Sd a t afc*IttlfcU<tt«M-*«afflb9>yx^ 
TFT 3, g52©£2*§s c a nB©MpeJ:oT*§ii*Min't'fc:TFT 1 © 
f- V ■ Kt/^>^ffl»-rSX^yf-»h9>^^TPT4, TFT 1 ©7~ 

LEDfr^, 05-TTFT3fiPMOS, * ©fife© h 5 >5>**ttNM0 S 

8ICI1, *©-2f©S^£TFT 1 ©Y- McftftSfU WfflKliGND 
(ttttfttt) KftttSfiT^***, GNDCK 0 
L E D©T y — F (MO ttjE©«mttVddR:«ttftnT^«. 

I8fc> #fMs can A, scan BSt>'#x-^®d a t a©££ffic:£3 
, SRMs canA«§nfc^if-^da t afrSflr-9««Iw 

£jk 5 atf saw t , k o i wce^ i/tA*-nEi"«Ac 

1 6 
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B»«flE*aRaS3fc*^OLEDC*-rB»ast^6tt*o JUtBca, UE* 

mffitt, y-K v-*, Ku-f >ao t ^+***«Afc*iWB«iih5>yx 

i'TFTlh *©y-rCiMlbfc»*Cfc**//"C^S. ^ffl»JiH7> 
i?X*TFT 1 tt, WE*A«CJ:oTR»)a**ifcflr*«»Iw*((fEf-ir* 

FT l<OKl/-f>ty- rifflim-WASttfcX^y^fllSlgr^^X^TF 
T4^t^5 0 X-r-»f-H*lthv>^^TFT4li, ffttffilwffll 

© k > t h lt v - x £g* t -t s an u t f t 

1 Of- H^-gUaSo X, X^yfffliih7>-^^T F T 4 li v |EI/_ 

«*r9>i>x*TFT2*^rv*s. «»ii*llr3:>s>x*TFT2i*, 

*-Sffi»Saf£&f- + bT»**HPO LED „ §£&ffij»8il h 5 > S> 

X*TFT 1 ©y- h fcTOffl»i^5y?x*TFT2©y- r fcjW6»C« 

H^I*3t t 3isflS'r-5^ffl»^h7>yx3'TFT 1 ©fi^tc^fiKSftTfe t) , g 
SUUWr^Vi^TFT 1 tH^©HSE^W-r^ 0 WWHMr^yy* 

^TFT2i*f&foffl«-c»f^u *©y- McEnSDsnfcSEP^^tigsEt 

©MKJE UfcKIiai)S«-3iS5t^O LED {C^„ 

&#l*Ktt8l©j£3Hlls canA, #2©£2fts c a n BZMVittM blTZ 

1 7 
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o msoBmt, m 1 ©SSMs c anA«KA, Sp2©j£$ilSls c a n B 
^L"<^tLtV^„ Pl^ja^^^tlfcttger-x-^^d a t aClii 
C S 3 C i ic J; !3 , TFT 1 C»K« BCIE Ufcfir*«« I wMlfcft S 

c «««icsiiiwtw«cisurMf«*ft*iir*«*»-p*So c©t#, tf 

Tl©y-h • KU-rvBSTFT^JcoTmattC^StTCIr**©-? (5 

) s«iu tft i i±iaw««T?»ft-rs. se-=T, toy- h • y-*n 

KB (3) 5Cr'4x.t>n-5SEVg stftfS. H 1 ®%&Us canA 

, ^2ffi^2iis c a nB*^SlR«ffit-rs 0 *-f^2©^3cjis 
c anB£<6U"Ol/fcb-CTFT4*o f fttSBi-f-S- ;ni:<kotVg s*< 
glCi:iotS8f$ni.o *fc*l©**Ms canA«K*tlto f 
_f iCAp, BBBBtf-^Bd a t a fc#««ttcatBr3ttS 

©T% -eoBlir-^Bda t a*A-LTH©B*^©B*&**fr3c trfXT 

§s 0 cct, «««cs #»*««©** u^tbrffia-rsT*-* a, 

2©teH6s can B^SKt^^Bf.S-CiiWxdTfcS^S^feS^ *©* 
ttffJECU'** («tJx.tt'^fflB^©S#^*x-^) tsnxav^o TFT 214 

tft i ty->atfv-x*<*a**sn-cfe!), ^o^tc/h^-s^spi: 

fi»br»jasnT^*©-C, TFT2#ttft*WCBfi£bTlvritt\ TFT 2 
(4) SCT?^;L6n, c:<a*<-rtt*3 i 6»**^0LEDCjtn* 
BBS86I dr vfcttSo TFT2*aWfl*T?BffS*SKtt, 38***0 L 
EDTClEBTStilz-Cfcttif (5) SCjW*SW*J:$, +fl-ttiE*tt*V 

±IB©ffiB(Cj;nii> 38***0 LEDCfcttSWI I d r viift© (6) at 

Idrv= (W2/L2) / (Wl/Ll) ■ I W 
■C**S*l, TFT<DWttfS-3*CJ:6f, IEBC I wCttBbfcBttt*. 
Jfc««*-e*5 (W2/L2) / (Wl/L 1) Co^Ttt, Kjtt©*ff£4B 
UrBS*«C*a6*Cfc4<Tf*«. -BB©36***OLEDC«-r 
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t, m*mnL iwtitii:©j:i4^ **at«*iEiuc«»-j-s c 1 its t 

V^t^i. rffl^^iMlt fl^M (W2/L 2) / (Wl/L 1) =1 
/l 0 0 t**J:^ KRIWfttf, (6) SfrblwtLTIi 1 wAittD. « 

±E«T?tt, TFT2*<fi5B«*-e»ff-ratfE3ELfc*<. *abfc«l=«J- 
T««"C»fH- S»*KrHvt TFT2#U 
-T**-e»fls-f*»#li, 3B**^OLEDI=*n5*ai drvttliflB (8 
) 3C 

Idrv = /t2 - Cox2 - W2/L2* ((2IW-L1///1 ■ Co x 1 

-111 Y d_s 2 -Vd s_2 i-Zii _ - _ 

TWL&n*. ±rtC*H"C. Vds 2tt****OLED©««-«JEE1*ttfc 
«*S^0LED**n41«I d rvCiot^So V d d ©5Iftif§3fc^ 
*OLED©4*tt*u*;lsnn«I d r v©*©M*fcl^ C tT?** 0 -©» 
■fr, I wi I d r v commit, (6) sS© J: 5 ttJtttttJtMRMfCtttt 6ttn*< 
, Iwmsnn«, (8) ^Ifctldrv^ OLED^tiSlll 
Jtfctt*, (8) «C«Vthi«*ilftt^4V'=ifr6, VthcD{ft.o# ( 
TOn©«*«©tf5oS<f>»lu» hff©«S-p#) Ci-^t Iwi I dr v 

6f, Bt£© I w*#S&trcfcCJ:-9T, Bra©Idrv*ff*Ci:i<Tf#* 
o C©J;9(C. TFT2«'JiT**tift*#mii, ft»**©*#K«: 
tTTFT2fl)KW> • y-XHSE^/h§ < r*trfc», fijfi*«*fl:**Br 

H7B, E5 omm®®*-? y u ^^*tc*-iT«i* b/cg^gfi©0ij-efc?> 

o *©«ff*BlTC«WI-r*. *f\ £fi**-b/<*x (VSP) Wi/yhU 
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SSB2 3i:Ai*ft5. j£SISi!EI&l!88A 2 1, ££aKMEmB 2 3I4VSP 
£SU-fcgL il?D^ (VCKA, VCKB) C|ir]fflLT*ft**i* 1 fflj£ 
SEjgs canAl~sca n AN, 5S2©^2E$Ss canBl~scan BN£ 

mtkmiR-r% 0 #f-»da t ac#j£br«**cs#x-*i*e»ia*2 
awes a, H*©«BE/*«a«if*^6/xo, WKttf**»-r*ffci£i;r 

t5o fctfU VCKAI1, VCKBtr*fU 2 4 (C <fc -ottif^CI 

KStiT^*. eft Kit), HBCSbfcJ:3i=, »2©jtg$ls canBW 

B9 8»H5<OB«iaK®S««IT«S. -©Bug!*, B 5 CtftfSTF T 2 « 
, TFT 2 a fcTFT2b©2o©h5>i>X***HC»ttl,fc^:/*y-h 
*J«i:U *fcH5Cfctt.5TFT4*, TFT4aiTFT4b©2 o© h y 

ypxfzmuzm&btzy?*?- hmmzvfr&o-e&Zo tft2 atT 

FT2bMTFT4 a fcT F T 4 b 1***1**1**- r*#a»tt3ftt>*© 

t>E3 5©H5!fllBtlM«©li^-rs 0 tC5t, #-©h5l>5>x4\ #CT 
FTri*, M&fr©*IW- J: ^T*7W©tf <tt*»*3&<*« 

„ c©fcfe. , ;-^««E*jqi*fct>»'&(ciiaK©h5>i;x^€-Bjic»«-r 

^KU-i^fcoTfc, ^©h^V^X^O'J-^^vhSl^nii, £fttbT 
©U-?l*jqix.5nS^&-e*S. l8©TFT2atTFT2b©j:^W 

S©»U^fflfitt#&<tt.5il,A-5 y 'J -v b*4"f«o *fcTFT4 atTF 
T4 b©«fc3ttlij£*fcftK, **CI=»tii*nfcWflE1ir«*S)ec«J*T# 
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tufB^H3B:0'HfrEffil&S15(±ffi^©«)l r 5 > * T F T*fi*^t>*fc«« 
H***MJU 1 oSfc(4 2oJ£(±cD^lKh5>yx3' (TFT) 

wtfiMxS h^VWTFT 1 !H##. 3B3t3R^OLEDcanS«*I d r 
v*MPf S=fc*<<lfffr?N6So *»©H5C*LfclB*liJ»t?li, TFT1 fc 
TFT2®#tt (Vthfii/ifl *«s:tMr^-f^JC»/j:^-ri>5S^ lEWlc 
tt (8) 5CjW«:fttf1\ Iwtldr v^jEPCttttWLttV'BriWt****^ 

0 9 ©B*@»-ni::<D «fc -5 4H*#Sffltt»=£l;ttl,> B 9 ©BXHKtt.. T 
FTlOtt, £l©i£2*s c anA©M«i:J:o?VSIIKj:?~*||.da t 
a t*»at,L<li*Bhr« h5>yx^TFT3, f2<DfSSs c anB© 
HiilEj:^T»jfa*«|IB«f»liTFTl©y-> • Fl"f >*H*WS h?VS> 
**TFT4, T F T 1 ©¥ — h ■ 7-*IH«E*tfS&*»7l*fcfMrrSfc 

»©&*c, ac«raEL*^^6tt*a**^0LED*»*-c^«o 

SCIi, *©-#©«*#TFTl©Y-M=*«e3tt, flfefrOflmiGND ( 
JgHfeSft) CUMISn-CHS**, GNDKR6rffi*©-««ffifCt»AV^ 38* 
«?0LEDO7;-K (££) 14, JEaElMttt-CBttStifcTy-KKlACft 
a$nTl>Sc TFT3I±PM0S, ^©fftffl h 7 Vv^tiNMO ST»JSL 

K±©«t-5f=*««SlT{±, ■XH»©C»*tt. ^gPt©K-C^ffl» 
»h?>2*:**TFTl*l^*ttC#Jll/-0**o W*, SMSI*. flWKffi 

1 womm^T Ltz'&mmmmm i- 5 > sjx* t f t 1 *sa»^ & w d * u 

tUffliU «#3ftfc*EU^A'***M*Kh5 V-yx^TFT 1 ©y- 

h»=winbfcww**A«b«B«i*jB*jif^oLEDc*-r. x, m 
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«tt»*ff**-»?H©»**?-o l e d©»fih«e*t ; - kiac <* o 

ii*l»CB»l®363E»s canA, ^2©^S«gs c a n BSSiRttBi-f * 
o 0 l OCDfia-Cli, l£ l fflflis c anA«KJk f 2©fSis can 
B^SU^tUTl^o ;:ff-j'Sda t aCSiM I w©««EiKCS£ 
1 w#»***OLED**UT*n4©*BCfc«>l::, 36*** 
OLEDfflTV- KSlAliSi**-? OLED^o f f ifcSS fc#5 J: o CftKfc 
(«i«GNDttl'U*tft) tlTt<. CttKJ;?), TFT1 
wi<»tia. £©£#, TFT 1 Of — h • Ku-f >R3(±TFT 4 CioTW 
»Cfi»«n-Cl'«©-C (5) 3«<|fcftU TFTlBtt«**T?»fM'S« 

o-r, *©y-h • v (3) mi^nsiEvgs^trs, ft 

C*l©«aE»a canA, 8 2©j£S$s c anB^IRMttS. PL 
< tt, £-f!S2fflj£«$s c anB«l/^tbtTFT4*o f f ttfflfc-f 
4= cma-ptTFTltW:VgsMiCl:«SSMo 1 ©JfelE 

if&s canAWKAtltTFTJio f f #J££-f£ C ti: <fc t>, HXII 
Kix-^Sd a t a t^WSBCiRShiOT, -&©^{ix- ?m<l a t a 
*^UT»I©H3lf^©»*ii**fT^^t*<-C#*o CCX\ mnucsiutt 
lilwtlTi^fSf-j'li, S&2©5£S*Ss c &nBfr1tmmkt£Zm& 
•CttW»"T?**jew*<**^ *©«ttffiR©ft (W^LIfROHSlfOtfSii*^ 
tSfttg^, &1>T, ry-KSA^iSK^t-r^o TFTlfflVg 
s !ig*C(Cj;-,T#^Snri,>*©T\ TFT 1 ^i&fn^T'SifFUT^nii 
„ TFTl*MEftS««l± (3) *DIwK-iU Cti#BP*u Mt^OL 
EDttftftSSttftSI drvt45. ofOf^SSlw^MffOLED 
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OI&i&SSEl drvk-MlTZo TFT 1 *ttWfl«T?»ff*1i:*CJ±, 36** 
^OLEDT-©SEI^T*#atLTfeiSi (5) 3&Wfciti-SJ:5, +fl-4lE«tt 
*7V-K*AEJM.fttfm». ±E©B»CJ:ft«, **Jfr?0LEDIC8f[ft 
JfiSldrvIt TFTffl#tt«<5>o£|;:<it>Ti\ iEtSl^ I wC-StSo 

01 lit, H9C*LfcH*0»©*»«-C*5o 01 im H9©i-5tt 
TV-KiU**<, 38**^0 LE DOT y - Ktt-S©iE*ttVd dCfttt* 
ft"CV**— TFTl©KH'>i:IS3fc5(f?OLED©*V-K (BES) t© 
fflrcPf- + #^h5>y*;?TFT5MfA&ftT^.&. TFT5©y-Mi, 
^2^*{4-eiai§:$nfcS»S!d r vT?«fO*ns. TFT5£jfA"f -Si^li 
, v'-^Stxi^KSWiSld r v**l/'OI/fcL-CTFT5£o f fftitb 

, ««*i_w*»**^0LE_D*^Lr*n5©*Bi±-r* = t-e**o » 

ti£**<|*7Lfc.a, drv«KAtbTTFT5^onMiU ?S3t* 

■?o led izmmmm i a r ▼ £sis-f 0 c nswofift <*■ 9 omm t sure* 

So 

*#ltt*3fc*^ O LED fcfiE^lfCjfeKj^ttfcTFT 5 T F T 5 KMX. 

*f«P»*K:|&l5TJB*** OL E Drc*ft*«**aMfi-f* - t^t6Tfe5 
o ££ifgs c a n t¥ffCRtffcB»*d r v^^UTI^-^S^ 

±©#li^='t*nSTFT5©y- H:4i6n5, *MTii, fgft^OL 
EDtTFT 1 tfflia^TFT5^J*ASnT*J!3, T F T 5 ©Y— hmftOSfl 
fflUCJcoT, f23t5R-TOLED{rjjgn.5SSiE*^>/4-7l-SC tA^t?§S„ * 
«»C Aftli, *©tt»*MMt-3K: «k <o TT F T 5 > l/CH 

T^WKlic©'?*— ?-fCtt«br*ft-r*. I,T, TFT5£3KJSlbT* 
>Bf H t SgJEfS £ b C J: 0, ELr-( x^u-f ©BffiWflE*«#EM-o(B ffi^ 
fcH-caneira-f £ C t t> T- ft *„ 
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* o l e d t®m izm a zfttzMmmmm b v > t f t 5 a> mm 

*,xmmmmmh?y<jz?TFT 1 t^^oLEDt^OfStu «w 

lt 38**^0 led *^n3fett®,{rg < * y t$® t , mm^ izmmm^m b 
xmitmi-o l e D^g^ytfflirs < * >s$m®M&£um lt. #B*©^g 
zmmizmT&Zo xmiz&tm. m^m&\t^m&r-nmmm^mmz 

T*-f-<%mw\zisifei'zcfv, «?mmzmMm.ffizxii<-fzck 

A<-Cil* 0 «*.(*, t^-tmSI/I OCtSt, 0(gtcLT& 

H12IJ, 0 9 K*LfcM*HB©W<DS»«rc** 0 12 1 2T\t, TFT 1 
OKW>t»3tJl»OLED<0*V- Kt©mcTFT6*<»ASflv TFT 
6©^-h- Fl^OHKIiTFTTjWgfii&ft, *©y- r li» 2 ®^3E^ s 
c anB(Cj;oT»P£tlTl>5 0 TFT7©7-^tGNDtttt<Offli:iii 

2 4 
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atlOitStts c anA, S?2©j££iiis c anB*lMItt5i, 

it Iw*<TFT lXtfTFT6**ft*o MTFTS, y- r ■ y-XB#*ft 

WFT4MTFT7l:J;o T ffi& * flT H S ©tf, MfflHWClMFr * . 

tlCi-aTftKTFT lftCFTFT6C*l5fcV«sA<**CRC)W»**C 2 

jri-s-r-en-ens^stiSo tfttra* 1 ©^$^s c a d a*o f f was t-rs 

= fcCJ:5, H*BBfc?-*«da t afc#*»ttK«K3ft*<D-C, *©& 
iir-^i&d a t a*4H/tH©Mf^©»Sii*£fl5 c k^-CiSo »l*T 
77- mA*Xl"<A,kir&. TFT 1 OVB«'tt*iCKJ:-jT»SftT 

i>*©-e, TFTi3»<is»fi«-c»ffi/-c^nB, tft izmnzmmit (3 

) 5C<0 I wKHSU -tt#-ftt*>fc»***OLED»::aMlS*« I d rvt 
ttSo flT^«*Iw36<»jfc*^OLEDfflB»««6Idrvfc-»^* 

- TFT6 0f|!fflC-3^tWH-r*. HlOWW*C*^tll, fitiS 
bfcJ:3K> Iff IS I w tJHfcJlff 0 L E DCtiWIiftCT F T IKJ:-j 
■C***©t?, C8)«, (4)JtJ:!lIw=IdrTT*-9fc.fc«U eft 
liTFTlSanatitl d s*<, MMWi:^<t (1) iC-C4;L£>n3*§£- 
, fftfr-fc I d s*<Kl/-f V ■ V-XlBSEEVd s C«#ly4-^iLfcMtfc 

4, ^*>#s a ku^©*^-? + 
4AT*t*^©»«*iWEfirr*, 1^1**^7 h«»ttif©fcJ6Tf* 
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I d s=xt • Cox -W/L/2 (Vgs-Vt h) 2 * (1 + A • Vd s) 
- (9) 

figoT, I d sttVd sKt&S-fSiirirttSo ddT% A telEffl^arefc* 
o Z<D®^ m 9 008S-C(i, #^iX^t^l!iBft-eV.d sA<ia-T?ftttftli 
, Iwild rvtli-SUiK 

CttiCftU 01 2CD(@I8S©i6ft^x.«o 01 2©TFT6ffl»^irffig-r 

mm^Cbh'U^ >W.®.®Jjfr^^®&^ TFT6fflVd s wft£ 
(9) sCKSTIia&titf, ttii^tiietTVgs^-ttifc^Tt,, I 

fli-SWH, i: -6*>\ I drvttTFTl *»ft*©T, ■tfflt^TFT 
l"C©«EI»Ti<**<4»), *©Kl/-f >«4t (TFT6©7-XB{fc) #± 
^■TSo C©«S*TFT6©Vgstt*hS<ttt>. C Mi I d r v */J\S < 
JWCflifltS. ifgmtLT, TFTlfflKl/^Stfc (TFT 
) TFTlKttltnii *tiA^B#t»llf 

tri ds*<*t<tt*t>44i^t*<fe^* 0 -TttfcS, Iwtldrvt* 
*'ftO»flE«t<-ifcf *ctir*8. c©»ff*«fc*)A<*f*>**fc»i:tt, T 
F T 1 , TFT 6 SKV d s C*hTS I d s ©tSc#££/h£ < -f *©*<A^©T? 

ti, TFT6*i:y-h- Ku-f >H*«e**nr^«©-e, §#ji*n-5» 

»ft $ tf 5 C tt, 38ft*-? 0 L E D -C©«£E»Tt#* UTfe^TFT 6 
M«t?»^5J:-5, TV- K»Ajr+^/j:iESffi*4>LniiAv>o cc^i&tr 
Aftli, 38**^0 L EDK**i***I drvtt, TFT©#tti^e.o#tr J: 
HB©!lifi««fci)iE»KIwK:HBH-*. £U:©«J:5 i::*«©W»»M:, 
IlfflfIN7>i?X^TFT 1 ^il^Tlgft^OLEDf^ftSKSEffiD© 
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Mm ]/«&&$%1t-t 5 fc*C, iE&JBrtJH h 5 y $ T P T 1 © V 
*Cbfc KP-f >©*tt*H*fl:-#-*«ttH**RfcLT, TFT 6, TFT 7 

, HI K HI 2<DBftfcf|ffc. ff^lflE I wi«!tftS h5V5>X^TFTlg 

»*3if^0LEDca»n**!ii d r v*w*-r«*«, 0 1 8-eii»** 

^OLEDtfTFT 1 o-j-xmKWSi^nx^z ti<#«r*«. BP£, * 

FT 1 y- HiWJH*4 v ifc«£El'^HiJCI5r h'K y t v-^©H* 

a*Mi««£»3fc**OLED»::«Kr. Mf^OLEDIl TV-KXtf* 

v- K^-r^-^ar*?). ry- f^7-xi;^ltv^5o cnfc*tt>_ 

©H*»aB»***36**PK«M--:J, 7V-K»tf*V-K 
* 7- H#KU-f >l=«H/tH*. 
*ft|©H*[g|jKU, TFTlOfc ilcOfISs c a n A©M»i;:«fcoTB 
SRHMfcT'-^Kld a t a t t 0 < li«Bf 1 6 >-7x*TFT 3, * 
2©j£SE$s c a n B©flJWcJ:-?T##i£#JBIBJ I H::TFT 1 ©V- h ■ h'U 
-f y*ffl&-tZ h7V^X^TFT4, TFT 1 ©Y- rStfc£. ##ii<5*7 
at>&SF-r«Tti6©§iC, TFTl©KH , VtS8gaf4Vd dt©lffl(cjfA 
$tlfcPg L + *;l'h7>>'^^TFT5, StflS**? OLED^e.fi?5 0 01 

3 -eii, c ®-#©sshp # gnd cstt jnu^it &&b# i mm t r- 

TFTl©Vgs*8JaiUtt(:«ft5, W, TFT50Y- MiMM»d r 
VC«»Stl*. TFT5*ffAt8I»B, 7 s - d r v 
«l/^tI/TTFT5to f fttOtU ^mffilw^-r^TTFTKr 
it;tt'*5 0 »Si£*jMK7Ufclft, drv«KAtLTTFT5*o 
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■ 1 4 It, 013 C*LfcH*H*©«»W-C*3o H 1 3 tH 1 4 fCli, 
^MC©-^©®^*^ 0 1 3-CtiGND. 01 4T-I1TFT 1 ffiV-XICffige 
SftTHSAWW:***, t^rtWOW-frfe, irffiiSBfi: T'TFT 1 © 

01 5l±H5K^LfcHi&@«8©£K«rr*.So *H^0«Sli. g&gBdJ:-? 

^>ati t, ;-xttt«iii>7vyx#TPT2**mfi, uisi^js i±> 

*flt b 9 > i> X* T F T 2 ©y- b t V-XHcD«EE*B±y L-T y- b t=E|JSn 
S ft * «E U ^ * *T#*I** S E ***T ^ * 0 TFT 2© V " 

-x£TFT l ®-j-zmtk£t)t>-ffrKii^ttiiLE\cm&-tzc b-n\ mv< 

01 6 1401 5f=»bfcB*l9K<Z>K*M-CfcSo *Wc?tt, HS3MEIi, * 
ih7>yx^TFT2ffly-ht»2©^ISs c anBCftHUfcilfllS* 
C2*W!), aP)Sb5>i?x^TFT2©y-MrHijD-r-5^fiCi:«J*S 
ftS^£«EU^*T#iHS£-f So BII-6, *2©M^s canB*ISKA 

cffl (3 **.T#as? t-r *nn=, §sc 2 ©fWfl-cT f t 2 ©y- bKfi^T 

scanAt, M*£Ei&t-£/-c&©!iIJ£fifB£4;L£x-*iiSd a t a fc#v 
b U ?XttKER3ft, ft»3tt****CJ:oTW*a«*M-5S6 
MfOLEDi, TtSE^s canACi^Tfiastlflof-^ida t afr 
6#*6ftfcWBE«**B*l=**iitr»a*« (TFT1. TFT3, .C) fc 
, »&a'$ftfcffie»«i::i&bT3H6SrFO LED i:Mt?.iffii4«ffilt5 
|ggS&#$ (TFT 2) fc***, *W*^©«tt1f «©»#&#«, fits c 

2 8 
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n A##«R irtf tz'& t,&m%\z&ftZ ft, *SK<036*3lf^ 0 L E D lift* 

TFT 3, C) !=J:oT»#ii*<ifcliK1fa*T*IMELr«li^a (TFT 
2) K®&?Zmm^& CC2) *^T*f5, #B*©WKO»U'<A*3l* 

01 71*01 5K*LfcH*EK©*jB«-e*5o MS#d(i, T 

FT 1 EJc- a T*fc3ftfc«EU'***MCK«W-SH', MC«-S0I 
ft£P3gUT, TFT2©y- hCWJDSft*^*«EU^**T3MUtr*. 

FT2©^- UttWT^Jfcftt**, *ttW»»Sli*aE«*fflrCI*tf 

, *CDflkO*£ftft) «Cpt«t, TFT2©y-h*ttl*AVg=AVs 
*C/(C + C P ) fittiTU VgB*VhS<tt*. H, L«tt(D|fi#«ttff 

hi 8 M4:isai:^«mii*ottoaijiM-e*«. *«9©@nsii, 20© 

StiifflJS^ h7>-^i'TFT3 X-T -y f-fflftK b 5 > i>X ?T F T 4 £f3 
—mn.9^rf(M\ 8T'liPM0S) iUT^*,, -e LT^ffl-Cii, 0 1 8 IC^ 

u *a©«^-eaiD-s-*c: tfe niter- **„ z&m^m^mmt, sm^ 

HI 9(iHl 8fc*LfcW*EF»©S»«"C**o 0 5, 0 8, 0 

9, 01 1-0 1 7{C*Lfc|5fgStl^«t=, B-«l?-f^Pft*ATFT* 
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imfc htz 2 -oom&mmm h ? > 9 t f t 3 x# x -r ? * mm v ? > v 

**TFT4©y- h**n**m<£*j£3EI«, W5*l ©JHE«s canAS 
O t »2©j£SKlscanB^aEfiUT, *ft*ftffl* C©J$CBJ 
*KWt5Ifili, 0 1 8ffl#>JcDj;-5(rTFT3SO ; TFT4*#iicOff^-e 

Mir*- s t » © «k 5 <c^H5#*<^ b 3 * $ U * § . 

a n<Dl/"<*a<±JWSiU TFT 3 ffl-Y > tf-^ C»* LT^# 

JM*0>JiLT. 0 1 8 0.i-5tc-r-^«d a t a #P_NP h ? > ^ *MJLP _ 

I B I P 1 ®*«*(B**i8t-r*t» h7>S?X*B I P 1031/? 
* «xS »*HC**SS®«E (flMLtf 1 V) #*»friTl^tf, 
?BIP1 LtHflsU f-^da t ai:(iIw=/S I b© 

**3©«tt*<«»3ftSo **ii*»7l»K, TFT3©-fVtr- 

y>^*<±#-rafc7 i -^«l©*tt*<±»l/-CfTS, Yv'y V7^9 B I P IMS 
W««KA«t«««e**V\ UMUfcli* I b«kD*^-r*. CCtlTF 
F4*onfta"e*hB, COi^lfcMWTFTlim JEWCjJfa© 

TFT 3 fcTFT 4 *«*©»*». iP5*ft€ft* 1 ©j62J* s c 
anA, i2CS$ls c a n B K J: o TttSP U »#i£**7»fKM:TFT 3 
i:JE^TTFT4*of f ttJSfc-f SCi#ett)Sg*U\, 
HWrfewrtt, TFT3iTFT4i±. **l,fc*«© J: 5 EH-«* 4 7 
TNfe.6j&Stttt<, TFT 3 £TFT4 fcttH-*fcl±*ttS*«*-f 
, *n**i©y-h*s c anAMs c a n B fc^-5W*©3e*i*cJ:-»T« 
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Mb, »*ii**7»irttTFT3C*«^TTFT4*<o f tttBk+ZX.5 
KHW8:tiWI«Uv, dffiCtii. Hffi*#!»b-CB?Bbfcflra©#fllC 

TFT 3, TFT4£**mx8l©jt2Eifts c a n A, scanBCJ; 
■j-CUWS^Ii, »#ii**7tft. »2fflta8canBOiffi:J:oT 

TFT 1 ©-7— h ■ Kl/-f >, SO f TFT2©y-b*<^«SSnSfca6, TFT 
2©^- hEEIiTFT 1 fflU§V>tt (cWiTFT ZOtit^CBSVU' 
) TFT 1, TFT2*Ko f f tfcSS ittS *■><=> "Cafe 5 □ 3fT2©s c a 

nhommt, 120 (b) c»-tj:5c, s<*xttonKHree£x.?fcAtt 

U 0 2 0 ( C ) ic^i-s c a nBJ_ . © .^CtffcBttffl ttf f £4x.T &>i_ 



MffiBftirSeflsSitSCt^nrttT**. R. G. B06ft:»2 0ilI8sc 

HK, Ml5i*IB¥*lfBE*»fc^»*, 38ft»IBI©Ste (duty) 
*4tt»#a*««*a^ C fc*fc*8M-*©T, x-**ld a t a -%©«§& 

£tz^ 0 5, 0 8. 0 9, 01 1~01 Z-C7pbt:®1&kmm^ 019©® 
*tl±, Siaffl*lth5>yx^TFT3 t*«ffl»llh5V^3'TFTl t 

+ ***-f rcaffl»Kh5>S>X*TFT3*Pf-+*A^-f:7i:L 

?-*l|*»**je«iHMH**»fiW-SifLT, ^-^^0*6: 
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tt©sawi*<iEv^, f s -^i«»iB«*<awfcttiWict)n^'rv^ tft3 

***Con/o f f &©££*! s canAOl(iU#<'it)> fltSS 

r-?8frbTFT3, T F T 1 lsT8tt*ffii::£&£K©ttEE 
BTW^^;t^MiLl> a ■ec-C, HI 9<OM-C«tfliTFT 1 #NMOS 
r*S©rc#U TFT3*PMOS-C«fiEtT, T F T 3 -ecWEITF*** 
<Wx.r^S 0 BP^TFT3-e©mBESITi±s I wfflfcOTS:*:©i 

#(=Ja±t«-5fcJ6, x-*$ffljgi|I£/h$ < »jt*fcJ6(ci±S#ji*«ijts I w 
*<**©i:*fflTFT3K*jtf*«BE»T*/h*<-r'<ST**o 01 9 ©0>JT 

«, »§i&*!rcflE 1 w**^t#B*ttC(&i;Tf-*«©*ttfcJ:ffr*# 

, *tlK#r>TTFT3©y- b • V-XH«E©lft»tt*»J|»*U TFT3© 
-f >lf-^>XllTA<*^r«IC^fflf*o CtlCStU fcLTFT3#NMOS 

Wt?*»), TFT8©-f >tf-^>XBJJHy"Cb*K x-*&Sfli:©±#£ 
JHitt^. ilfiii^ TFTl*PMOST?«RL,fc*-&liTFT3WNMOS 

tt*J, TFT4®#S3'-<7'li, TFTSfcWB-emft^rtjlfflftttllMl 
**RTttT**A<, HU»=-*-.5fc*l©jeSlll8 c anAtl2©M|s can 

H2 lttHl 9C*Lfci*B*®«P«T?*{. *ftl(::#>df&BXIiltttt$ 

TFTl(Dft*;HI (W) + (L) i5ifcW/L^ffi»M*Mh^> 

i>X*TFT2©W/LJit>**<RJELTH«A6<Hl 9©HISi»*S. C 
©«k5J=TFT 1 fflW/L^TFT20W/LJ:»)^ <«B£-r*aftB, *ft 
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mtmtiw&tbx, wixwm2 o o [cd/m 1 ] , -mmm^fxamytm 

©■tJ-^fXl 0 0 [»] x l o 0 lum] =1 e-8 [m 2 ] , [c 
d/A] tf S <b. S**fg8*©I§3fcit?-0 L E D©^»S^i± 2 0 0 x 1 e - 

8/2 = i uAttiZo & AmmzumbXokirzt, a/wmicws* zm 

mmti uA/6 4 = 16 [nA] MBit Kb. C © k o fcS«gf&£jEffl6 
f^-TS/ifc, ^-^da t aO^^M#©^-C®?Sffltt^^^-r^Of: 

0 2 11-^ r ,fc -5 tc, T F T 1 CD W/ L _=_ 10 0 / 1 <K TFT 2 ffiW/L = 

5/2 0t-rnif, W/L©*fc*<4 0 ittfK 1 6 n AtDO L E DKI&ias£# 
5fcJ6i:r-^i(i a t a 1 6 n A x 4 0 = 6 4 0 

T F T 1 1> T F T 2 tfttft® h v > 5> S5J»WttW/L 

it LT±i2ffst£-f^£ t *> 5 z t amrnvz *. 

tt*«ifc«!!fl9iSl-'>U^Hr/j:^T^)tt1-St, <-©g^tc rj|j £«§&£,-©(:: 
ttft^*H*<#*T*3. rj&j *»S&triH$©ttTFTlCJ:o"C, t- 

T-i'SIW^oTTFT 1 OLftfr'ttSftCttS tTFT 1 ffl-Y 
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Vh'-y>Xii«(«f), TFT 1 ©**l*«*1Wt**-j-H2 3«fK*J^T# 

*:t?, m 2 2 cDSI?ST?lis f-#Id a t a ktltttGND toil: 'J - 
?tT-LEKl, ft#Wl=l±NMOS h5>y***ft*U VgtUTIi-S 

da t atBr«©«ttt©BKl!D»!«K36ffl*^PRC 1 *«ttU 

tSimS. E2 5-CWSta*gBte^©r-^»©1Sffi^0VT*»*»^ 

S#iiSn/clf^©TFT l©b#l^fSVt h 1 i>< 0 VgK ifl£tvfc£, 
l*H»KlMF*ii#©»#"e* -5 T, B>f*E© J: 5 4*#*#*ffl© U - 
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o fl*«B2 5+i:fc^T«ttlll«<DT!*-rJ:^l=0f)E©#Sa**IBrtl-TF 
T 1 ©bS^ttcaiy*t*Cfct>;**.6ft**«, u(D**TFT2tt7ttli 

H2 4©BIJ»-ett, x-^UfcWKmttVddfcOIHClPJjJttttje (^'Jft 
-J» fflt^PRC 1 fcL-CPM0S-h5>yx^*W*U MfeVgt 

tr, ##ii*iM?;u©&&Mr^;i.;x£J*£Ti'>s„ ccojifrxBHnizZiX 

02 5*C*f^T#ttffl»<2)T^-r iatr^-^MB^TFT 1 ©Lt^ttV 
thl H±CJb*U *©»l±»Si£**»lwfcW*rt«©TFT©»fl^©>< 
5 £¥ifSf4VBLA Cfl^-,TJfc«BK«CJRj|I-r5©-Tr, EU* 

K7*-*i»t&*A<fl*rBriBKttS. <£*>\ 7'Jf-*-J?ffljlf7-ttTFT-e«l 
Cifc, T F TzTa -trx £ tt»fll=^««Btr«flrt- Z> z 1 1> «Tltrefc3 

fc£0!l©II8&i£fct), TFT 1 £TFT2©#S*--f r^Pf-i'*^'!":/ ( 
PMOS) «=«fc*)«BSfC^* 0 ClMzm\ 1WKUfcSacJ:&TFTS*T 
FT 1 ilft^^-f mi.Nf t*/^-f^ (NMOS) fcU 
tt*#atb-CTFT4 t,TFT3tH-CW^-f^*5Nf-t*A*-f^ ( 
NMOS) tbT«(RbT^Sc 
H2 6C0fS»rtJl,>T, TFT1, TFT 20m\-7 V^^^lilMfOL 

mE(i^-r bfe^b < /x^„ gt&^ttsi i w i»*jr?o l e Dommmmt 

jWE*Cifc«-f S fc » K tt*C jlS'Sfc J: -5 ic T F T 2 £gft fitt-?Afr § * £ © 
#a*U\, NMOS©*£, »ft»E*l«ll±S-a:Sfc»|CLDD (Ligh 

tly Doped Drain ) «2t*fc*C fc*<-«»-c*Si&<, c©i§&LDDf;:j:£S 
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mmz&wt<n j p-f\,\ »i>«Jt*t3e«*e*«PMos«=tt'«r3K*«iai*<* 

*o"C, iMi!F5>^j'TFT 1 £i8IifflSE)ih5>i?X*TFT2 
HIWfcRirc**,, 

fc#«©IU*i:JI<tiK *W»*ffl*«lh7>5>X*TFT4*, KIM** h 
5 >i?X*TFT 1 © KU-f > ty- hHCftlfrf TFT 1 © KU 

-f >iy-ht*«iffl»u *©*iijflct» TFT2©y- ht^mtomm 

*S-eLT, :<DB*t:*l'tt, TFTStTFT4fcttH-*fctt*4S* 
*ft-eft©y-M**l©j«aa*s c a n AXtfJH 2 ®j£3E$ 
s c anB fc^SH+fflSJEfcK^TMlB&ft, »#&**7»* CHT F T 3 
CJ6«-sTTFT4*<o f fttBfcSft*. *fe, ®2 lCDraftttTBMHUs 
i3K, Bf3E©j£aE««JHrt-e»*ji***5tC*7S**fc»C, TFT1© 
*-f* (W/L) *TFT2©*-fXJtO*#<R«r*Ct**«*U^ 

fttf* (TFT'it*) ©UttlffcoSCk&r, r-^^e.O^m 

« I wKiBBKifcfll (*fctt*W0 -TSBSiS^I dry?, Si5ft!KI!li9©3S3fc 
IHF (*«EL**ttiO ct**iir«T** 0 c©J;^*aKKttlfl!K£ 

3 6 



WO 01/06484 



WO 01/06484 



PCT/JPOO/04763 



fffSfcCDfSIH 

it mizfc w-zmm u ^*G-t?>mm : fctf®®z n sat m t. 
mmmmm<mm zntzkz, m^mm* &«****jr *> &ts%x 

»fc**tf 

m*^ i mM<D9,nasmm» 0 
saw *«*K»au fiE^^ffl b 7>^^o? i »f tmwm+zmmK 

*#£ 2 Ett®a?iKiiiaiSo 

4 , WEgAgBtt, *MW?, * 1 2»F*#U * 1 *FjWW 

, «««?]&<«rE««iiiitrffeifegcn^n&ffi««y- hratas h 5>yx^ 

3 8 



HJRJR 1 E«t(DS»IStt@»o 
»*S7£«®*8fci8SilnII& 0 

1 1. mmmwi%h7>yx?immmi&TMftb. ^©y-M^i^nfc 
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mm * t tamm t ownn Ktzw.mm.mzm? 
mmm i o E®cDa^Ki&n Ko 

BrrEffiSigBii, m^mm<amm^j LtzmmmmmM Yvyv^z 

1 4 lESfecDmSSffililliKo 

-ciuiaig&ffl h 9 > s> x 9 h frerattttft t o n u ftec*at 

1/ * fc ft C, fifKgSlffl h^y^OV-^JtfClfcKU 

it&k 1 4 mmmmmmmmo 
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1 o* fcli 2 oj«_Lffl h 5 > fiSgSH&'t©^ >J - jr SJWlTf- 

1 9. BrjEx-*&£Hff5£fi&t©P.Bir, )J-****<aiS3ttT^S 

1 mm^mm^o 

2 0. ffgx-^^i:p)f^m^t©®ic. HfEf*-J'*1SIJ«*l=KJ&J-*aHi 

m&m 1 eitaracHBB. 
22. «k#fti=sn«aE«ftii-r&<«ettiiK-e«or, 

m&sm&imy- has*** h5>yx^©Ki/-f> tfrsa^» 

«fESE»«*ft«y- ham?*** h7 >i?x^©y- r t Kl/-f >Fi(C 
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v- h at* »s h =y > ? x 9 tt-en-en** s mm ttHK $ n 

2 5. WESDfcffl h^vyx^ob?^^^^ X*<friaB«ffl >yx 

4 2 
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2 6. jt$£fc, 

u 

2 7. «Elt»)i&^flr*M:Eirc*0, IJE*»fM*«?ft*<*nSfc*tt 

2 9. l5IEtE!ft«»a5tt, ttEftl © ty>Vx?<D%lM*kmt&Mmm? 

m%m 2 8 EftOSiNtBo 

3 0. ffE^2©h7>y^^li, WB^-^Ucftl&SftSff^iHrESA 

ir&3 2 9 mmom^mmo 

3 1. fnE*A»l*»l*f*<«rESri©hT>S?xj'©*lJrFK«tt*tx 
, * 2 SWIEf- *tt<:iNt* nfc» 3 © h 7 v *jx ? u 

4 3 
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3 3. ttfiEBttffiti. «E*l©h5:>S>x *©*»«*!::, 

3 4 . MEBKffitt, ME* 1 Oh7>^?OI!M?C, Mflff?4<&tt 

K«« 2 9 Ett©S*£ft. 
3 5. fTE&fttftt, lffE*l©hv>i?^^T*S 
S*?B2 8£tt©36iF3SE. 

-f* 

ft 3 5 Ett©S*SS. 

37. wE»i©h5>i^x^©*io«i?c**3if^3&*»«*^ ne»i 

*$3 8 5Ett©*9iM. 

3 8. «nEK»»ac5«rEs»«»»«««©h?vyx^fr6iijasnT^ 

«S«2 6E^©S^gg 0 
3 9. «rCXtkft}»*«> tl«WF*«**«l©h7>y^^t, fJE^SiJ 

•wc«**ftfcwt©4 i +'<5'***r* 

ff#«2 6C«©S^fSC. 



WO 01/06484 



PCT/JPOO/04763 



4 0. UE»8©h7>^*©»i©*FicisrEa*sif^*<i6issft, mm 

H 3 © h 5 > X * ©fH 2 ©Sl^- t* SHE « s nr ^ * 

4 2. HrE*i-'<i'i'©fll«3W»E*l©h5>yx^©*2©flKFIia*6S 

»*as 7Ett©3*£ft. 
4 3. ^tt< tfc-*©«S**a!B-C*»), froWEKSH 

H^2 6 £*©«*£«. 
4 4. KfE^-^HtBfjeEffiirCH^ 'J -^JfrfWftttSnTH* 

§9#5J2 6ESOSSKB. 
4 5. ttEf-^HiJWEEtttoBC, ftEft^tfaftsnsttettE?' 

4 6. 

ffE-r-^fRs^ssffl^gBtr^^n^^e^w-rsa^^ru 

tei«tt, *rE*S«jWW?Sftfcfc*, WE^-JUlKttfcSttSWiH? 

flrEfiij»snfc«BE»^*aiftu «E«S3iHFc«ii«iw-*wi»«irr 
4 7. *nE»jffl»«ii«E-e* »k frEEEtwtcSfturffE^-^aiK 

4 5 




4 8. mE£&tm»K. ummi-^m^mioY5y'j7.$b. mmm 

m&mi 6Ett©$*£s. 
49. ffre£*«tt«i*, «rE»ioh7>^^©*m^tuEW»j|^ 
©HK*tt*ftfc*2©h5>s>x**srrs 

5 o. nnE»2©h5vy^^», mE^-^ifciitti&snsflr^turESA 

¥*« 4 "9E«®a**i. 
5 1. BtfESAgpii^iffi^fremi©b5>yx^ffiBis?fr^$n 

, SC 2 ftfc* 3®b7^^^*fU 

2h7>^x^ ©subs? tmmw. 3 © r ? > ^ x * ©$r«^ 

*#*4 9sEfsfflS^gg 0 
5 2. ttG£&flttttt&flT£Btt«U, R-© V-^X^T'fcS 
ttftfl 4 6 Ett©&F8ft. 

5 3. mmmmmt, «rc»i©h5>5?x^©««i*?i=, MflHrawRtt 

S*Xfc^3©h5>y^^«WtT^5 
SM&S4 8E«©S^SIEC. 
5 4. fffESttffili, 1M2Ill©b7:/S*X *©«»*?«::, tfflttTtfgife 

*fifc»8©h5>yx^*wi>r*t), tfiE^iao'^2, *8©r-5>s>x 
^r*^ b ; 5-ia»£iiMti/a** 
»«a 4 9 B«©«3Fgs„ 
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5 5. mBmmmt, nmmi(Dh 1 7> t Jxfet>i 

■rs 

19*51 5 5 I2f5©i£*gg 0 

5 7 . IffiS^ 1 © h 5 vfx*©* 1 tffcHtetU iilEgS 1 

**£ 5 5 EfiiOifiE. 

6o. ire*3©r-5;/i>**©*i ffl«?i=«fia3i*jif^*<ftasn, ire 

* 3 © r- 5 > i>X * ©* 2 Ctfi:iglEf*i«8SnT^5 

w*3 6 1 w.m<DH*mm<, 

6 1. TmE* + ^5/^KfnE*2©h5>^X^O«««|'T-*<«||SnTV>4 

5 4 Ea©H^gg 0 
6 2. WE+ + ^ a ->^©«^frE»lfflh5>yx^©^2©^^ft^$ 

WfSfcfi 5 7 fa^©S*3lfio 
6 3. 1MEa**?«, i%-2r©*B*<a!BT*t), *»oWE*SH 

»*5 4 6Eft©s*SK. 
6 4. frEf-^fttBfSBtttffldc, y-**wie«aftT^* 



6 5. tm^-frntm^mvLtomt^ mtzf-t&vmmzMz.-t&Qim 

6 6. j££tt«Kft»R?S£XaKttmKfc. 
*■»*(*, 

**8 6 6 Eftos^sii. 

6 8. ffrEX&ffili. l5C*«J8lft»y-ha«J!l»*h5>i?Xi'©KUW 



coy- i«ao t iinc»«Lfcma***Kn'>fr6fflo«-r 

6 7 fE«4fefcfflS^§Sgo 
V t h 1 ©Hi::* A3*ifc*7» f-ffl^y- hffl*jTjft* h 5 

mmm 6 9 iEfccos^^g 0 
71. waxjyf-mwur-haiuiaxhjy'jxftt* ^mm^mm 

4 9 
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7 2. irEx-r »*Hi»Y-haww*b5>yx*ftowEii&ffl»» 
nac KfE^-f y f-mmxtr- hmm%.®% Y^yvxt stss 
tt^a 7 1 Btt<D$3&a. 

**«7 lGttO&i&ia. 

~ fflift»y- hfiiiiia* ■ i> ? > *x*©**a#***~ " 

6 9 EttOS^SCo 
7 5. HirEKiSSBJi, Y- K KN>, V-*Rtff- + ***«;tfcmi)B 

ween h «s y - h ss#3ais h 5 > *> x 9 a, if e^s c im» s n 

6 7 Eft®$a;£K. 

7 6. ttEsajuut?- naifMh7yyx?©y- vhmmmm^ 
m&mi 5e«©**se, 



WO 01/06484 

PCT/JPOO/04763 

7 8. mmm.mmm&?-Ymn.Rt&&i5yi?x9®Yvy>jx?vjxft 
mwmm&B?- hww,R%i% V 5y ; J>x9® Y yyVXZVJXX < 

79. m^mmmmmv- hwmw®W:V?y>jx?\±&m®.i$,-zmftL, * 
of- v fxtzns. ukji tmns. t ©sets btcmmm&^wmm^ 

m*mi 7s«0^gSo 

~ »««Y 7 e«©a**iT 

8 2. frssaaifcu iinE«»a5tfflin-ciifias»ffljft»y-hs[ai!i»*h- 

h 7 > if X 9 fcttESASfr *> * UTffiRffl t U «M* $ ft fcHIE 1/ 

8 3. BtfEfflligCli. Wi^0*H=iaE*!Jlffllft»y-hH«lit»*h5>i? 
1**918 2E®fflJg^gg 0 

8 4. mmm^mu, mmm^t^^m^mo^m^-om^mmmi 



**5 8 3 £«©£*£■. 
SEtt©Sa*!gft. 

8 6. ttEMH&aii, iMMki»cB»Ktt£ig»rLTiirE£fts?£$3B% 

tt*3 8 

8 7. iifES»sm±, ffE&ajett*y-h8Bjm*h?>s>;i*ea- 9 T 

h«JW*r5>i>x*©v-:**»*K:Lfc KI/-T >©*(fc*H5£Yfc 
»*E8 2Ett©S^ldS. 

8 8. me§a$, *E£ikffiscrirEcnsHtttt©«iKy- ha«^«n 

h 5 > X * *fl*6t>ttfc«ttl3Ig£ilt£ U 

1 -3*fctt2oH±©ift»y- hSSIUtMl h 5 >^^B«ttDK4> 

©«»';-.^.*»«r*fc»c^y^y- ma***-* 
6 6 ^mom^mso 

8 9. trfEBI&g&li, Y-K KL-f>Sc;7-X?-Mfcigy- hSSJ£ 
-^©H*a*B»««*WE3B**^ C« U 



6 6 Ett®3*Sft. 
*** 6 6 Ett<DS*%£IE. 

m&m 6 6 ie«scDs^^g 0 
9 2. m$z-r-?&tmfemw. t ©« cT u-> if iwttt s ft-t^s 

»*JH6 6 EtOligf. 
9 3. fnEf-^ISfcBrSmtttOBC, IJEfc^tfaKanaitClttaT 

6 6 E«©S*3SK. 
9 4. WEffiSlgBli, y-K KU-fyMv-x^ft^My-MSS 

**S 9 3 Ef&fflS^gjto 

95. «reenffitt> y-K v\^^ywj-7-^-ri,m.mf-Ym.mw 

1trE£a«lifflE*lt h7>^^®y- H:«tt*nB.o«TE«El' 
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9 6. ureeiiffitt, y-k ku-t >Rtfv-x*w-rs**y-rS*» 

ttEPI£#K(i. WiS^^gPfi J: -> $ ftfctfjEHEE U^JlZftm 

99. ^s^*re^s^s^^iiiii«§t. 

ffEMFtt, 

V-^4<**«(tK»*StifcK!*ffliie*y- rS«IM&* r- 5 > S>* 
WE««ffllft*Y- rfi*Jl«ft*r5:/?x*® Ku-f i/tltfE? 1 --* 



ayp«ttt«E3s*3if^Hi=*ti5**ifceiiffl*e»y- hs*j*»s h 
» l rowrECSUBttlty- hS*#»* > h&tf 

ioo. &tt&wkxii-t&j&E»mMm*b, 

ffEMtli, 

hsttitftx h 9 > s>* k n > t wet*- * 

5 5 



»gy- bss^m h y y 'J*?®?- v tmiz**;<->?®B i mm torn 

101. mmmmmm¥-hM%%®%Yy>vz?®®mm*kx-( 

is^a i o o Eigos^sso 

102. Mf2^«fflh5>y^^©h-5>i?x^*'('X^gfriesi6fflb?>i>^ 

»*aT~o " o EBoa^sir " 
i o 3. «rE^^»^ffl»*y-ha*iii»*i'5>^x^atfWEKiifflift» 

mnt% i o i Eison^&go 

l 0 4. )SS1f^(r)Ei;fcm^b^>'i'®'lt-f-ilffi ; &ffi*&-r^^-^^tilK^vi/ 



10 5. ffirE£Stffili r V-K 7-*, KU-f >aO t f-+*A*«Afc«ilfl! 

«s»y- hamiMs* h5 t, fray- b^mmhtzmmb^^x'^ 

106. mmmmmt, mm&&mm&>f-bmmm%b7>yz?<Db*i<-( 
!>, 

**y- }- irt-tf 1736*—*," 

10 7. miSeSASiSii, flrE*»BiMy-hffl«IMWh5>J>X*©KU-f 

**** 

> ty- h toHi:#Asnfcx-f 7 ^M«»y- h jy-yxf* 

**jh 1 0 4 E«©H^0S§ o 

108. frejRiiffl»*y-ba*j!ijtt*h9>i'x^©y-htX'f »f-ffl*B 
*y- ub*jmo-*i«? y^^©y- Ki**i*n*4*3taE»ctt«snr 

5 7 



■r*5ll 0 7Ei£©B^@8§o 

1 09. WEx>f y*B»»y-hs«j!^*h5>y**ii, ^mmmffi, 

K;^IEK;n:||t5^i:iIU flESHWfl»»$*- rS«IP»*r- 

wtex » ^ flHft»y - h h v v *j x * it, se u ^ *«r 

of- r-RtfcncftttbfciJESF** Ku-f u 

**3 1 o 8 EitoB^SISo 

i io. itE^-f »^fflift»y-h«*»*h7>yx^atfMrEaiaffl»» 

y-rH«m»*r5>i^**#l«»i*ofclfc, 1 7 l/-AJHIBrt©J5ri£l* 

rwtcflfEx-f 9 urates?- hsssa* b 5 > -7*.* *«s*-c, 

1 0 9 mmcommm&o 
111. wtRxj v?mi&mv- v&Km%by>yz?#&&znzj££m 

w«a 1 0 5 E®©u?i0i&o 
1 1 2. wrEx-f »f-«ift»y- ha«fP»*h7>i;x^©*ratmEfl!iii 

0 7Eft©HXSK. 
1 1 3. fiESftflStt, y-K KK>, 7-XXtff- + *;U**ifcB»M 
r-«lU»S r 5 > S> 0, 

5 8 
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mnaRi o smmommws®, 
»y- ramies h 5 b kfrmm^mmnr* u > m 

*$m 1 aEttamtiaift. 

115. «rEBttffl*lty-hH«*»»f5vyx^li N H*rt-e*ttWSSe 

■i*?u 1 3 %L®®wmi"m 0 
i i 6. «fE««ffliMiy-hs[*jiL»*h5>yx^(oh7>^^*-fx*< 

1 1 5 EacDM^lnliS. 

117. wEB»ffl«8y-ha*ifa*h5>^^BfiiB««-e»^u * 

MF*3l 1 5E«t©E*®K. 

i 1 8. mmmmm&mv- bmmR®mty>yx?tev -Tffii&r°Mftt% 

1 1 5 Ei&0Hif[sg§o 
ii9. iWEB»ffliftBy-ha*iita»h5>^^B»j-T««-c»ff-r* 

»*« 1 1 6 Ett©E$@B. 
12 0. ItEBtttthU «EIE!)ia!t©HTrmE««ffl»S»y-ha«*»ftb 

WEHEi&g&ii, flr^«as©a«i*^7bfc««rE**fflift«y- ban 

5 9 



«i\>zm%,$L&mf&B¥- ha«»«*h5 >yx^©y- hcsunbfctttti? 

»«a 1 2 1 Em©B^iis§o 
i2i. venwit, B»«fH«-K«nE«!ftffl*»y-ha)tiii«ifth5>^ 

»*a 1 2 o £«<dvxiir. 
12 2. mEWwwi, m&m^-tzr.m^momitmj-os^fsmzi 

mxm i 2 i mm®mm®®o 
12 3. ffre«n#«a, i»e«ifcffli^y-hs*iP»»i>5vi>x*i:iifE 
k » a * n * - h V 5 > s> x > t> 

»"ffc#*attjifc/£oTflrE&iftffl«sy- hat*** h5 t«rE 
1 2 1 izmcDmm®®, 

12 4. fIE©Jai#Sli, IMEnWlcCttVtt^jdeKLTffrESSA^^^SSft 

t*&trg< npiijfc, isTfrE£%*?«»£Ktt£K< * 

■Oi«Mrll»Lr, ^M^©)^S*P^nISgtctfc 

ar*jg 1 2 1 E«©if^@Ko 

1 2 5. BtfEE»SPIi> «TE*»ffllfi»y-hffl«IP»*h5>^xi'*aor 
fTE»*«? K « n * © USt u ^ **£JEfl:* 5 fc & it , IflEgStH K 

»*?H 1 2 0 E©ffl®*iISSo 

6 0 



126. BffEgAgp, ureieiitf&ciWEKnattutoiuiy- ba«fftt« 
<o«*'j-?*«i*!i-r*fcJ6cy^y- httMts 

0 4E«cCDH«[I]S§a 

127. wegi&gBti, y-K FvjyRtf-j-z&Mz-tzmBV-vmmR 

»* h 5 > i> * * Y-h fcffiP $ nfcKEU^Clt WKH>tV 

WE***?li, t; - KJfctf* V- K*W-ra-Hhffi-CS «3, * V 
- K4*KU>f >C«HL-Tt»« 

o 4s«cdh^0Ko 

Sflft b 5 V i> X 9 y - M= BUD * ftfcME b fcfc 15-C K U -f V fc V 

0 4i£f<©If3?II£§ 0 
1 2 9. WKElMIJlcAorftWasnfcmEu^^iTSilSEOTWEBISaK: 

1 0 4 Efc©H3i[SI§o 

130. urEr-^atBfjemttioBc, u nr^s 
o 4Ett®H*iiK. 

13 1. ItE^-^HiBfSMttfcoHK, WE^-^taJWfiCKJE-rstaUB 

»*E l o 4 EftoHS&iB. 
i 32. mmmmu y-K Ku^vRffv-^ft^r-rsiftafcy-hs** 

6 1 



msM&zmt. «raaiM»y- h«jM&* *©y- h tv 

1 2 9 Eft©H*II8&o 
1 3 3. ffE^iSSCB. y-K Ku*>XtfV-X*#-r*lfi*y--l*S«Ml 

tSfag&gB iii? ie^h h 5 > y * * © y - Mr *ia a nmoiiriaaE b 

***«M-*M«M.'t*t>, 

^^n^fliriE^y- i>s«ip»s >i>x*©y- MwBinaft^sra 

M ** 1 2 9 Efc©S^EI«So 

134. westtSit, y-K Ki/-<>aafv-xtir-r*a«y-hffl*js 
«rE£ftsi±-«a<*rE*is > 5 >3>x^ffly- ncftttsnfloma 

MBM&Kli, fJia^mSPic J; o S ft fcWEJtE l"***WE 

lf*3l 2 9 Et&©B*38§o 
13 5. IWE3B*5rfB««*H' hoAUytVXf^BV^ 

1 3 6. «rEB»ffli6«y-ha«j|i»*b7>j;x^ttPf- + *^aT?** 

USSl 1 8Ett©BjRiIK. 

1 37. ws^tzts\}izM*u^o9*w&*mtrs7-9mkmsi><* 
t ©assays! s n, ess c «t 5 saw « a^si&a© 



9 b, 

ttESftffllftfcy- hSE#»*h5:/yx*©Kl^>fc«rE7 i --i' 

*«ttt«rE38**?HK:ftttsnfcB»ffl««y- tamtam h 
harass h 5 > ^x*©y- y c*actt«atft, * 2 

_#£*!Sfg<4 tr£M £ ftfc* + isj b, 

«fE««ffl*»y- ha«*»»h5:/5>**©y-hfc Ku-f >«C 

»«sn, h*<ttEj£ffl*«=ft*sftfcx-f v ^j8E»y- hating h 
jyvxzbitisti 

1 3 8. wflE««f=icufc*«i/'<^oflr^«jt*«»-rs7 s -^aifcjWR'<^ 
* 5 t ©sssekes *u saute «t 0 n*-r s © 

WE«*«lftJBy- ha«IM»*h5:/y;**©Kl"f :/ tffEx-^ 

%smh5>i?z.sr b, 

awEtt t«rE»*»?BcftiiiEsnfceBfflift»y- baaing h 

« 1 «S^1»EK»ffllft»y- haaffft* h 5 y hc» 

6 3 



1 3 9. HrEKiifllMliy-haEJpafth^vyx^OlfllllWPtx-f 
Jg^y- h BK9H» JK F 5 > 5? X 9 Wmm^ l***l*ft*tt 5 jfeffig! C81k * ft 

Iff^S 1 3 8 IB8t©!lfiSr@8&o 
14 0. ifEIEI!lfflh7>yx^Oh5>S?X^*-fX3S<WEe»fflb5>^ 

ttftB 1 3 8 EiK©H^E88 0 

141. mtsizj yf-mtuty- VMm.%m%Y? >yx?Rritmm&i%®.m 
m*mi 3 9E«©ir^!a^o 

14 2. ffaCW*8Cl6bfc««l/'?^©flr^***ft*&1-5 7 s -^»t«R''tA 

JK?)^«^sai©Bas5U'<^*-flaffiu'<;nc^uTis»-r5 

6 4 



1 4 3. fiTESi&ffitt, Y-K V-X. FW>£0^1'*^£*x./c^& 

14 4. mE£*fJHIi, IJE«ftfflft«y-ha*J!ia*h5>^X^©KU 
KTE^ ic*^r, fifEX-f » ^ffl&jiy- has^sfim h 7 > i?X* 

E**fc«W *if C*Kr 3*1, «E**ffllft»y- haVJM&S b ? > i?X* 

IT^S 1 4 3 EttEft®8£X?-®KM££. 
14 5. tt£SK3MH(£. y-K FM'a V-xRtff- + *;t/*«*.fce» 

6 5 
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m&m 1 4 3 E«©j6**?-©«M:frfe, 
14 6. ®mm&%imv-hm*mW:h7>yz2®¥-hkmszmMm 

sac bfc 

H*^ 1 4 5 £«©&%*? 

**« 1 4 5 Ett©&ft*?©CM£&. 

14 9. imeratt^Ku, &&^mt?mmm&%mm¥--hmm%%i%}-7y 

h 5 > y X 9 *«ESA#Wfr 6 W t> Bi UT^Sffl t U ft 8 $ ftfc* 

15 0. ffiEKtt^fitt. B»^H^lctinE«ftffllft*y-ha«lil»*h5> 

t^l 4 9E«©%ft*?©Hft££. 
15 1. mSMm^mt, MfMI*^S-*Fffl©3MI3tfF©Wf-IBI*E* 

6 G 



152. «rc«i«^iHtt. «rraai«*»y-ha«S!t«i*F7>5»x^t«rE 
wea*** ttaoiiu caitciiaattsca 

S?#« 1 5 0 E«t©3£3fcfSt^- ©IfSi^So 
15 3. ttEMH3MiB, #BMtt CBaaafcaKLTWEa****^* 

»** 1 5 0 E«©a**f-©«»:fr8c. 

154. m&mm^mtt, wac«flU6»y- h 5 >^x^*ar, 

155. i5esa#ih, aEa&^a&cFfneen^jfittattoaay- 

15 6. «rECK#ntt, y-h, Ku-rvRofy-xtflifcj&jsy- has 
fw > t v-xoa«a«att«atirEa**?eau 

6 7 



157. nectt^ieM:. y-K Ki/^>stfy-x**jtfc«*y--hH* 
4 2EftoaftX?©ui#&. 

1 5 8. ffE«l)l#10lKJ:r,rff»Sftfc«EU'<A*T^«br«rEB»# 
15 9. HrECM^MB, *-k KU-f>atfV-X«!rr*IMiy-ha« 

M#a 1 5 8 B«©a£X?©KM#&, 

1 60. neen#Mtt, y-K Kn^awv-xtiwaiMiy- mm, 
iffE^m^m#mi « uteris h 5 > i> x * © y - Mwftii a naotirE 

1 5 8 Ettaa*x?outtr£. 

161. trecn^Mit. y-K Kn , >Ro t v-x£ir-f mm 

6 8 
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16 2. lifE^3fc»^ (iW^x U ^ ^^-CVXt^fflV^ 

»*?H1 4 2E«OlS*«^<0B»*ft. 
16 3. fi^*Sg?t-€»y;a6®^aE^t, H**B»-rSfc»©»iefl«l*4A 

#at, «rE**a*ftfcWffiwat=iEijriifESs*3K?icftift-r 

irE»a#aKJ:- 9 -c»#a*nfcw*if«*T3Siii*U'ritEB»# 
ce * n, mnr skis u t ««-r « »«*?«r-r mmzmm? s mmm® 

6 9 



~rB'5."w**a»?1-*fc»©JE2a(lfc, B**B»-r*fc»©WSff«*4A 

»K«eiiHRci£ ufc**flr^*Bia-r * c t c a tif t>n. 

rowa^ jbk j TS^iij n^ivKtff mTumm hxmmmm^ 

|g^SIK©&ifi#&o 
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FIG. 12 
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